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(54) Title: STRl'CTVRAL ARRANGEMENT. ESPECIALLY FOR A SECU RITY COMPONENT 

(54) Rejrichnunjt: STRCKTl -RANORDNCNG, INSBESONDERE Ft'R EIN SICMER I IE ITS ELEMENT 

(57) Ahttract 

The invention relates to a structutat ar- 
rangement consisting of a plurality of surface 
regions (8. 10, 24. 34. 52) having an optically 
diffractive relief structure, especially for visually 
identifiable optical security component* for doc- 
uments of value, e.g. bank notes, credit cards, 
identity documents or cheques or other items to 
be made secure; in order to alter the brightness of 
a surface region (R, 10, 24. 34. 52) without hav- 
ing t provide differing relief structures, it is pro- 
posed that the structural arrangement be formed 
with surface regions (8. 10. 24, 34/52) having at 
least two partial regions (12. 14. 26. 28. 36. 38. 
48. 50. 54. 56) with an identical relief structure 
mutually staggered by a fraction of the grid pe- 
riod. 

(57) ZusamoKcifassung 

Die Erhndung betrifft cine Strukturanord- 
nung bestehend aus mchrcren cine beugungsop- 

tische wirksame Reltcfstruktur aufweisenden Flachenbereichen (8. 10. 24. 34. 52). insbesondere fur visuell identitizierhare. ophsche Su hrr 
heitselcmente fur Wertdokumente. i.B. Banknoten. Kreditkarten. Auswcise oder Scheckdokumente. oder sonstige zu sichemde Gegenstiindr;' 
um die Helligkeit eines Flachenberriches 10. 24. 34. 52) zu moduliercn. ohne voneinandcr verschicdene Reliefstrukturen vorvhen zu 
mussen. wird v rgeschlagen. die Strukruranordnung mil Flachenbercichen (8. 10. 24. 34. 52 1 auszuhilden. die wenigstrns /wei Trilherrivhe 1 
(12. 14. 26. 28. 36. 38. 48. 50. 54. 56) mit identischer und p.egeneinander um einen Bruchieil der Gincrperiode verseutcr Rclicfstnikiur 
aufweisen. 
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the invention (.oncerns a '.true turo ar r an«io«wnt ro«pri%m«| .1 plurality 
of surface reqions havtnq a rolief -.tr«i«.turo which has an optical 
diffraction effect, »n particular for vi-.ually identifiable, optical 
security elements for value bear inq document'. . for eianple bank notes, 
credit cards, passes or cheque documents, or other items to be safequarded. 

When using a structure arrangement of that kind, visually perceptible 
items of information can be communicated to a viewer by diffraction and/or 
refraction of incident ambient light. In the simplest case a structure 
arrangement of that kind is afforded by a rectilinear wave or corrugat ion 
structure which Is provided on the surface of a surface region of a carrier 
element and at which Incident ambient light Is reflected with diffraction 
and/or refraction. In this respect, the term wave or corrugation structure 
does not necessarily denote a structure with a surface line which Is steady 
in terms of the cross- sect Ion of the surface region and which in particular 
is sinusoidal, but this may also involve rectangular, step-shaped or wedge- 
shaped surface structures. 

Diffraction of incident light or light which passes through the 
structure arrangement, at the relief structures of the surface regions, and 
therewith the information which is emitted therefrom in the form of an 
optical diffraction image are determined by the number of wave or grating 
lines per unit of length of a surface region, the so called spatial 
frequency, and by the orientation and the cross -sectional shape of the 
relief structure which is determined Inter alia by the differences in 
respect of height In the relief structure, more specifically both by the 
differences In respect of height between the indi vidua l.ra?sed portions 
relative to each other, and also between raised portions and troughs or 
depressions of the relief structure. The relief structures of the surface 
regions can be of such a configuration and the surface regions can be so 
arranged that a given item of Information can be emitted in a given viewing 
angle range and thus perceived by a viewer, whereas, in another viewing 
angle range, another lie* of Information can be perceived. 

An i tea of visually perceptible information which corresponds to the 
relief structure of the surface regions and which Is dependent Inter alia 
on the lighting or viewing angle, in particular information In regard to 
authenticity of the safeguarded Item, can be communicated to a viewer In 
the form of the reflected light or the light which passes through the 



structure. 

By virtuo of the use of P*r known .eoir.ly clr-rnl, with a structure 
arrangement having an optical diffraction eff-ct. m regard to the articles 
to be safeguarded cs were referred to m the opening part of this 
5 specification, it is possible for items of authenticity information In 
respect of the safeguarded article to be rendered visible even to the 
unpractised lay person, and at the same time for forgery, for example In 
the form of duplication, having regard to known forgery procedures. In 
particular optical duplication procedures, to be rendered Impossible or 

10 made sufficiently difficult. 

It is known for example to provide surface regions having a respective 
relief structure which Is determined by the above ment loned parameters - 
spatial frequency, orientation and cross sect ional shape of the relief 
structure, and differences In respect of height in the relief structure 
15 - . the relief structure being of dimensions which can still be perceived 
separately from each other by the naked eye. By virtue of a suitable 
configuration and orientation of the respective relief structure of the 
surface regions, it is possible for a given item of optical information 
which originates from one surface region to be communicated to a viewer In 
20 dependence on the lighting direction, in a given v.ewing angle range, white 
another item of visually perceptible information originates fro- another 
surface region, in the same viewing angle range. Pivotal movement of the 
carrier element which carries the structure arrangement, about an axis 
which is in the plane of the carrier element or about an axis which extends 
25 perpendicularly to the plane of the carrier ele«.nt causes a change In the 
information which comes fro- the surface region which is first viewed - In 
particular that surface region can appear dark while another surface 
region which initially appeared dark imparts optical information, for 
example In the form of a colour Impression. Ihus. by virtue of a suitable 
30 configuration of a relief structure which is periodic at least In a 
portton-wlse manner. It Is possible for virtually the entire radiation 
power which Impinges on a surface region from a lighting direction to be 
diffracted away Into the first and the minus first diffraction order so 
that an Item of optical Information coming fro. that surface region can be 
35 perceived only within two closely restricted viewing angle ranges he 
flrtt and the minusflrst diffraction orders while the surface region 
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jppoars dark in other viowirwj -I irw t nin% 

Admittedly. »n the f <w of structure 4rr4n«iot"nnt s wtth surface regions 
which can bo resolved separately by the naked eye. a vlwr can receive 
Items of Information which vary »n dependence on the I Ight Inq and viewing 
5 angles, but the surface regions which emit those items of Information are 
perceived separately from each other. Therefore, macroscoplca 1 ly separate 
surface regions which change and light up in a grid like form appear to a 
viewer. That Is found to be disadvantageous for example when a relatively 
large surface portion of the structure arrangement . which comprises a 
10 plurality of surface regions. Is intended to communicate a homogenous Image 
impression and If therefore that surface portion is to appear In a first 
viewing angle range In a colour shade which Is uniform over the extent of 
the surface portion, whereas a different image Impression which Is 
homogenous over the extent of the surface portion Is Intended to be 
15 perceptible In another viewing angle range. 

Structure arrangements with surface regions each having a given relief 
structure, which can be resolved separately with the naked eye. can also 
have a disadvantageous effect by virtue of the fact that the magnitude of 
their diffraction orders, that is to say the viewing angle range which Is 
20 associated with a diffraction order. Is very small, and therefore a given 
Item of information Is visible only within a very small viewing angle 
range. That «ay be undesirable in individual cases. 

Admittedly, It has been proposed In EP 0 330 738 Bl that the size of 
the surface regions Is reduced. more specifically to a largest dimension 
25 of less than 0.3 mm. EP 0 375 833 Bl also discloses, in the structure 
arrangement, the provision of grid pattern areas which have a largest 
dimension of less than 0.3 mi and which include a plurality of area 
portions each having a mutually different grating structure. Admittedly, 
with structure arrangements of that kind, a relatively large surface 
30 portion can provide for the communication In a highly homogenous manner of 
various Items of visually perceptible information, in dependence on the 
viewing angle; for that purpose however It Is necessary to provide 
different relief structures within very small surface regions. 

The object of the present Invention is to provide a structure 
35 arrangement of the kind set forth In the opening part of this 
specification, which satisfies l* . above Indicated requirements, without 
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relief structures thai differ from each other havtmj to b«* provided within 
a surface reqton with «i dimension of less than 0.3 m. 

In accordance with the Invention. In a structure arranqemont of the 
kind described In the opening part of this specification, that object is 
S attained In that there are provided surface reqtons which have at least two 
sub regions with identical relief structures which are displaced relative 
to each other by a fraction of the grating period. The relief structures 
are the sane in regard to the above ment ioned parameters • spatial 
frequency, cross -sectional shape and orientation of the relief structure. 

10 and differences In respect of height In the relief structure. In this 
case, the displacement of the relief structures can be achieved by moving 
the relief structures In the plane of the surface region or the sub- 
regions. It ts however also possible for the relief structures of the 
sub regions to be displaced relative to each other perpendicularly to the 

15 plane of a surface region being viewed, so that the surfaces of the sub- 
regions are therefore at different "heights". By virtue of the fact that 
the relief structure of one sub-region is displaced relative to the 
identical relief structure of another sub -region, the brightness of a 
surface region, which can be perceived by a viewer, is modulated In 

20 accordance with the relationship of displacement b% to the grating period 
g. If we consider a surface region with only two sub regions which are of 
the same size and whose smallest dimensions can no longer be resolved with 
the naked eye, both sub-regions contribute to the brightness of the surface 
region being considered. Addition of the wave fields which are emitted by 

25 the sub-regions occurs In the eye of a viewer; that addition can be 
mathematically described as quantitative squaring of the amplitudes which 
are diffracted at the sub-regions, with the relative value 1 or £xp(i#), 
wherein the phase # is given by 2 * 6x / g. Ihe intensity Is therefore as 
follows: 

30 I - (1 ♦ Exp(i#)) . (I • Cxp( I*)) - 2 • ? cos #. 

Therefore, the brightness of a surface region can be adjusted by way 
of the relative displacement or shift of the relief structure of a sub- 
region relative to the relief structure of another sub region. It Is 
therefore possible for the brightness to be varied within a surface region 

35 which can be resolved with the naked eye. with only one single relief 
structure which is characterised by the above mentioned parameters, more 
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M ,ocil ically by d.v.d.m, tMt .urfa.P .r„,on .nln %<.h ro«,.on<. M ,lh i h* sa»o 
rnlicf structure «hich hoover arc displaced rHit -vc to oath other. In 
the case of known structure arrangements, this was possible only by virtue 
of the fact that different relief structures wpre provided within a surface 
region, those relief structures havinq larqest di.wns.ons of less than for 
example 0.3 mm in order to produce a homogenous i«aqe impression. 

It has been found particularly advantageous if qroups of sub-regions 
with identical relief structure involving the same respective phase 
position are provided within . surface region lh« e-pression -phase 
position' can be most easily defined by the example of a linearly extended 
relief structure. Such relief structures have the same phase position, in 
the above- indicated sense, if their linearly extended raised portions are 
aligned with each other, they involve different phase positions if the 
raised portions are admittedly parallel but displaced by a fraction of the 

15 grating period. 

In a preferred structure arranged, sub regions belonging to a group 
are arranged alternately with sub regions belonging to another group. The 
diffraction orders of the (undisplaced) relief structure are divided up by 
virtue of the displacement of the relief structure of sub regions of a 
group relative to the identical relief structure of sub-regions of another 
group. The structure arrangement therefore functions as a beam splitter 
which overlies the (undisplaced) relief structure. That is to say. no 
intensity or a lower level of intensity can be perceived in the viewing 
angle range of the (undisplaced) relief structure, said range corresponding 
to the first or the minus-first diffraction order. By virtue of a 
variation In the phase between zero and n however the perceptible relative 
intensity can be varied as between the original viewing angle range and the 
viewing angle ranges which are produced by the phase shift 

The surface regions and sub regions are preferably of a strip like 
30 configuration, wherein the surface regions preferably hav. a ^largest 
dimension of more than 0.3 mm and the sub-regions have a smal.es d menslon 
of less than 0.3 mm. In that way. a plurality of sub-reglons which can no 
longer be resolved at least In the direction of a smallest dimension can 
be provided within a surface region which can be resolved with the naked 
35 eye. In particularly preferred structure arrangements the sub reg.ons have 
a smallest dimension of less than 0.1 
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In a further development of th* mention, it i-. prnvclH that tho -.uh 
regions are designed with different dimensions. Ihi-. affords, the 
possibility of controlling the brio.Mnoss of i surface rcpnn not only by 
phase shift or displacement, that is to say the d up latement within the 
5 relief structure, but also by virtue of the sue of the sub mqions. Ihus 
for example an elongate sub-region of a strip like configuration can be of 
varying widths along its longitudinal direction. In the case of a 
structure arrangement with a phase shift of k. that is to say with a 
displacement of the relief structures of the respective sub regions by half 
10 the grating period, the intensity of the surface region being considered 
can be varied between zero and I by way of the relationship of the surface- 
area proportions of the respective sub regions Involving the same phase. 

it will be appreciated that the configuration of a structure 
arrangement according to the Invention is not restricted to rectilinear 
15 relief structures, but that any curved relief structures can be arranged 
in the described manner. It is also possible, and can also bo found 
advantageous having regard to the desired Image brightness. If curved 
grating structures are of a polygon- 1 ike conf iguratton. that is to say they 
are represented by rectilinear grating lines which adjoin each other. In 
20 this case the impinging light is diffracted only into < discrete number of 
directions in which however the perceptible intensity »s greater than in 
the case of steadily curved grating lines. 

It has further been found advantageous if grating lines of mutually 
displaced relief structures of mutually adjoining sub regions merge 
25 steadily one into the other. 

Further features, details and advantages of the invention are apparent 
from the accompanying drawing and from the following description of some 
advantageous embodiments of the structure arrangement according to the 
invention. 
30 In the drawing: 

Figure I shows a security element of a value bearing document which is 
composed of a plurality of diagrammatical ly indicated surface 
regions. 

Figure 2 shows a surface region of a structure arrangement according to 
35 the Invention. 

Figure 3 shows a surface region of a structur arrangement according to 



the invention . nmp» • -. . "'I «— 'l« »«P • «»« ••••«• »—l '«'"•• 
Uqurn 4 shows a surf,,, r,„on of < ,tr.,.l..m imn^n! 4cc«r.|ln., to 

the invention with '..it> r«w,,.,n-. of varying 'l*nM'««. 
Mqure 5 *ho*S a surf.ee req.on of a vtwtur* arr,nqe,»enl accordtnq to 

the invention ccxnpr.sinq groups of sub req.ons w.th a very sma 11 

smallest dimension, and 
Figure 6 is a view In section throuqh a surface req.on of a structure 

arrangement according to the .nvent .on w.th a rel.ef structure 

which is displaced perpendicularly to the surface of the surface 

region. 

Figure 1 shows a value bearing document carrier 2 with a security 
element 4. the security element 4 includes a structure arranged In 
which an Item of visually perceptible inform,' ,n is stored. In the for. 
of an image 6. The security element 4 or the structure arrangement 
Includes a multiplicity of dlagrammal tea 1 ly indicated surface regions 8 
which have a relief structure which cannot be shown ,n I ,gure 1 

figure 2 shows a surface region 10 of a structure arrangement designed 
«„ accordance with the Invention. The surface req.on 10 has a largest 
dimension, which can be resolved w.th the naked eye. of more than 0.3 mm. 
and comprises two subreglons .2. »4 with idenUca. rel.ef structures 16 
and 18 respectively. Accordingly, the relief structures 16. 18 involve the 
same spatial frequency and are the same in terms of the cross sect Ion. 1 
shape and the orientation of the grating lines. Ihe relief structure 16. 
18 Is Indicated In Figure 2 by perpendicular lines 20. 22 which are 
intended to represent the grating lines, that Is to say the raised portions 
of the relief structure, the spacing between the grating lines not being 
shown true to scale. II* relief structure 16 of the sub region 12 Is 
arranged displaced relative to the relief structure 18 of the sub region 
14 by a fraction of the grating period ,. If the relief structure 16. 18 
for example involves a symmetrical grating, then, with the qrat ing be ng 
of a given cross- sectional shape, light Impinging *^ U »\" l '™ %Q ** 
relief structure Is diffracted away half towards the left and ha f toward 
the right, and can be perceived in the first and the 
diffraction orders (possibly In higher diffraction orders,. The 
; diffraction orders can be divided up. by virtue of the above des ribed 
displacement of the relief structure 16 of the sub-region 12 relative to 



tho rnlipf .trtirtijrp 18 of the suh rMjmn |l. t.f h* If t ho «|»al in«| period 
q. !ho structure arrangement thus art-. as a ti«»a«i splitter. I iqht which 
is incident perpendicularly onto the structure arranqewent can no lonqer 
be perceived In the viewing anqle ranqe associated with the first and the 
5 minus-first diffraction order of the undisplaced qrat inq. More 
specifically, the first and minus first diffraction orders are In turn 
divided up. more specifically perpendicularly to the orlqlnal dispersion 
direction. Thus, with a phase shift of w (6* - q / 2). the first and the 
minus -first diffraction orders result In four vlewtnq anqle ranqes In which 
10 the Item of Information originating from the surface reqlon 10 can be 
perceived. 

A surface region 24 as shown in figure 3 comprises two groups of sub- 
regions 26 and 28 respectively with identical relief structures 30. 32 
involving the same phase position within a group. As described with 

15 reference to Figure 2. the relief structures 30. 32 of the sub regions 26. 
28 are displaced relative to each other. 

the greater the number of sub regions 26, 28 arranqed alternately In 
a vertical direction In Figure 3. that is to say the larqer the surface 
region 24 is. the more restricted are the viewing angle ranqes in which it 

20 is possible to perceive an item of Information coming from the surface 
region 24. The smaller the width of the strip- like sub regions 26. 28 or 
the greater the number of sub-regions of the described kind arranged 
alternately on the surface region 24. the correspondingly greater is the 
degree to which the diffraction orders are divided up. 

25 Figure 4 shows a surface region 34 of a further embodiment of the 
structure arrangement according to the invention. This surface region 34 
includes sub-regions 36. 38 with identical and mutually displaced relief 
structures 40 and 42 respectively. The sub regions 36 and 38 are of 
different dimensions and are of a width which varies along their 

30 longitudinal extent. If the relief structure 40 is displaced relative to 
the relief structure 42 by half the grat ing period g. and therefore the 
relief structures Involve the phase shift *. then the relative brightness 
of the surface region 34 which can be resolved with the naked eye can be 
varied by the surface-area proporti n of the sub regions 36. 38. A portion 

35 of the surface region 34. In which the sub regions 36. 38 are of the same 
surface-area proportions, therefore appears dark, while another portion of 
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Ihn '.urfar.e region 14. in wh u h tho •.!/*• of I »>»• \uh riMjinn 16 pi ••'lnrain.it i", 
nvpr the st/n of the sun rp»|ion 3fl (jt ttw loft in figure 4). Appears 
liqht. 

!he surface region 34 includes furthpr *»ub regions 44. 46 with 
5 identical relief structures 48 and 50 respectively. In that case, the 
relief structures 48 and 50 include curved grating lines to achieve 
appropriate optical effects: the curved qrat ing lines can possibly be 
replaced or approximated by correspondingly polyqonally extending lines. 
Ihe relief structure 48 is phase shifted relative to the relief structure 
10 50 in the above • descr ibed manner. 

f igure 5 shows a surface region 53 having two groups of sub regions 54 
and 56 respectively. Ihe sub-regions 54. 56 involve a longitudinal extent 
of wore than 0.3 mm and a transverse extent of 0.05 mm. With such a 
structure arrangement. It Is possible to produce a Urge splitting effect 
15 for the diffraction orders. 

f inally Hcr'ire 6 Is a view in section through a structure arrangement 
or a surface region 58 on a carrier element 60. Ihe surface region 58 
includes sub-regions 62 and 64 with relief structures which are identical 
but which are displaced In a direction substantially perpendicularly to the 
20 plane of the carrier, by a fraction of the grating period. The relief 
structure is Illustrated only byway of indication and the magnitude of the 
displacement in respect of height is shown in greatly exaggerated manner. 
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CLAIMS 

1. A structure arrangement comprising a plurality of surface regions 

having a relief structure which has an optical diffraction effect, in 
particular for visually identifiable, optical security elements for value- 
bearing documents, for example bank notes, credit cards, passes or cheque 
documents, or other items to be safeguarded, characterised by surface 
regions (8. 10. 24, 34. 52) of a largest dimension of more than 0.3 mm with 
a relief structure which is the same in respect of spatial frequency, 
cross-sectional shape and orientation as well as differences In height, 
which are sub-divided into at least two sub-regions (12. 14; 26, 28; 36, 
38- 48, 50; 54. 56) with relief structures (16, 18. 30. 32. 40. 42, 48, 50) 
which are identical In all sub-regions (12. 14; 26. 28; 36, 38; 48. 50; 54. 

56) but 1n the case of different sub-regions (12, 14; 26. 28; 36, 38; 48. 

50; 54, 56) are displaced (phase-shifted) relative to each other by a 

fraction of the grating period, wherein the sub-regions (12. 14; 26. 28; 

36, 38; 48, 50; 54. 56) have a smallest dimension of less than 0.3 mm, 

2 A structure arrangement according to claim 1 characterised in 
that provided within a surface region (24. 34. 52) are a plurality of 
groups of sub-regions (26. 28. 36. 38. 44. 46. 54. 56) wherein the relief 
structures (30. 32. 40, 42. 48. 50) of a group of sub-regions (26, 28, 36, 
38, 44, 36, 44, 46, 54. 56) each have the same respective phase position. 

3 A structure arrangement according to one or more of the preceding 
claims characterised by sub-regions (12, 14. 26. 28, 36. 48, 50, 54, 56) 
of strlp-Uke configuration. 

4 A structure arrangement according to one or more of the preceding 
claims characterised by sub-regions (12. 14. 26, 28. 36. 38. 48, 50. 54. 
56) with a smallest dimension of less than 0.1 mm. 

5 A structure arrangement according to one or more of the preceding 
claims characterised by sub-regions (36. 38) of different dimensions. 

6 A structure arrangement according to one or more of the preceding 
claims characterised by strip-like sub-regions (36. 38) of a width which 
varies along their extent. 

7. A structure arrangement according to one or more of the preceding 

AMENDED PAGE 
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claims characterised in that the relief structure (16) of the one sub 
region (12) Is displaced relative to the relief structure (18) of the other 
sub-region (14) by half the grating period. 

8. A structure arrangement according to one or more of the preceding 

claims characterised In that grating lines of mutually displaced relief 
structures of mutually adjoining sub-regions are arranged to merge Into 
each other. 
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Structure arrangeme nt, in particular f Qr i „ v csJirilJLJtJ C!Hi Ql 

The invention concerns a structure arrangement comprising a plurality of 
surface regions having a relief structure which has an optical diffraction 
effect, in particular for visually identifiable, optical security elemnts 
for value-bearing documents, for example bank rotes, credit cards, passes 
or cheque documents, or other items to be safeguarded. In order to 
modulate the brightness of a surface region without having to provide 
relief structures which differ from each other, it is proposed that the 
structure arrangement has surface regions which have at least two sub- 
regions with identical relief structures which are displaced relative to 
each other by a fraction of the grating period. 
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kann nicht Alt *ul ertmderncheT I *ugkeit hcruhend hctr tvhtei 
w*rdcrv wenn die VemllenUichung mil einer xJa mehrerrn in.irrrn 
VemllenUKhungen Jtever k.»teg.»ne in Vcrnmilung gr^irifhi wirJ und 
jjc%< Vrrnindung lur cinen ha.rtrrumn nAneltfg'nj i\i 

*A* VenvtlenOuhung. die Mitglicd xr-^lhen I'AtrniiAmthe iV. 



Datum det Ar«chluwe< der tnicrruaoruJcn Recherche 



ll.Dezember 1995 



N*me uiid l*«KL»nicnnll der InterrLtaooAle Kecherchenf>ehordc 
|-;ur->p*nchcv PairnLunt, T M I H l**tenUAAn : 
SI- --^^ l|V Ki*vwi:k 

Tel. ( * M 'Ol »-U»-^>«), r«. ^1 epo ru. 
hue i • li *0l HO- »01n 



ArncndCiLaium da internaa..niJen Re^hetxhenrKn. hw 



1 8. 12. 95 



Bevt'llrrjchtigieT HeJrentirier 



Evans, A 



i-wmtim l*<.7 ISA JlD.HUn 1; ilwU l«*.' 



INI I U N A I ION A I. I K U I ( 1 1 1 U ( I II N III U U I I I 



WO. A. 94 14621 (GAO) / Jul i l'J'34 
siehe das ganze Document 



IN II UNA I ION All U 



Ul ( HI U( HI Nltl.HU II I 







I'i .- •• 




i 

! 
! 










"77")" 7 • " 


* ; - i 








IP -A - 


• _ 1 l \ * t * y J 


Mi - *J : j 


- ) ■' 1 






IK - A - 




31-0*. 


"'}.■ 






r u_ a _ 

l, n ?\ 




M - 1 ? 








a r-R- 




1 1 -0 / 

• I J • 


- :> j 

> ■ * 






DE-A- 


'2 33 19 7 


OS-OS 








GB-A.3 


.? i o ^ i 3 


lo-OS 








J r L 


i ^ O w o ; 










] D _ A _ 

J r ~ A - 




if j i 


- J 1 






1 D — D _ 


*j *l U 0 o / l 


J J J ' 


3 * 






NL-A- 






-43 






US-A- 


450 M 33 


26-0 J 




EP-A- 105099 


11-04-84 


CH-A- 


6594 3 3 


3o-o : 


- J 7 

t • 






AU-3- 


5 6 i 6 -i 




- i 7 






AU-B- 


195763.3 


. ^ *.> *• 








US-A- 


15681 


04-o: 




US-A-3471172 


07-10-69 


CB-A- 


: :3~ :«4' 


* i _ r- ? 


— .' -j 






NL-A- 


Tj • ... 


> j - * -. 
_ . j * * - 


-Vi 


VO-A-94 14621 


07-07-94 


DE-A- 
CN-A- 
SI-A- 


** ** - -* - / 

9 3Q.>:>. ; ') 


30-C-i 

3 1 - 0 3 


- -j 

-:a4 



